For a maximal subgroup M of a finite group G , a Q-pair is any
Introduction
There has been some interest in the past in investigating how some conditions imposed on a maximal subgroup of a finite group influence the structure of the group. Our objective is to associate a certain family of pairs of subgroups with any maximal subgroup and study how some conditions on the maximal elements (with respect to a natural partial ordering) of such a family imply that the group is solvable, supersolvable, or nilpotent. The family of subgroups we introduce is motivated by the interesting concept of the Index Complex defined in Deskins [4] [5] . Obviously, Q(M) will contain maximal elements with respect to this ordering. We shall call a maximal element a maximal @-pair. As a straightforward example, take G = Sym (4) . Then if M G Syl2(C7), CoreGM is the Klein 4-group and it is easy to see that (Sym(3), (e)) G @(M) and (Sym ( In §3 we shall obtain conditions on maximal pairs in Q(M) which imply G to be solvable, or supersolvable. In §4 we shall obtain conditions on maximal pairs in Q(M) which imply G to be nilpotent, or p-nilpotent.
All groups considered are finite. We use standard notation as in Huppert [7] . By a slight abuse of language, by a simple group we shall always mean a simple, non-Abelian group. Also, for convenience we denote M < G to indicate that M is a maximal subgroup of G. If M < G and [G : M] is composite, then M is called a c-maximal subgroup of G. The following result will be used frequently in induction arguments. We remark that it can be shown that Theorem 3.1 remains valid if the statement " C/D is solvable" is replaced by " C/D is solvable whenever C/D < G/D ". The proof of the following result is analogous to the proof of Theorem 3.1 and is omitted. We now give another characterization of solvable groups in terms of 0-pairs. , it follows directly that if any group Z has a maximal subgroup which is Abelian, then Z is solvable. Since X has a maximal subgroup which is Abelian, it follows that X is solvable. So N is solvable and consequently G is solvable. The converse holds trivially. We omit the proof of the following result, which is analogous to Theorem 3.2(iii). for every g G G (where as usual (g) denotes the subgroup generated by g). Let Q*(G) denote the terminal member in the ascending series defined by:
<20(C7) = (1), QX(G) = Q(G) and for i > 1, Q,(G/Qi_x(G)) = Ql(G)/Ql_x(G).
These subgroups were introduced in Mukherjee [8] ; also see [10] for an exposition. (1)) is a maximal pair in Q(M), or if not, then ((y), (I)) < (X, (I)), where (X, (1)) is a maximal pair in @(M). But the index of (X, (1)) is divisible by q, a contradiction. Thus N ç <X>(C7), and therefore G is nilpotent. The converse holds trivially.
We remark that Theorem 4.4 does not remain valid if in its statement one omits the condition that G is solvable. For example, if G is simple, then (G, (1) ) is the unique minimal pair in Q(M) for every M < G, but G is not nilpotent unless o(G) is a prime. (ii) A solvable group G is nilpotent <=> &(M), for all M < G, contains exactly one maximal pair.
We omit the proof of the following result.
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